Physiological responses of Chinese hamster ovary cells to a productivity-enhancing yeast extract.
Hydrolysates play important roles in enhancing the productivity of recombinant proteins in mammalian cell cultures. Lacking of detailed understanding of the mechanisms, hydrolysate is commonly regarded as an unstable factor which should be used with cautions. A yeast extract (YE) was approved to improve the Fc-fusion protein productivity in a recombinant Chinese hamster ovary (CHO) cell line. To elucidate the responses of cells to hydrolysates, we further elaborate their physiological changes during the processes in the presence and absence of YE. Firstly, cell sizes and the cellular components including dry cell weight, cellular fatty acid, and total cellular protein were increased in the presence of YE. Then, by comparing the extracellular and intracellular concentrations of the main metabolites and their consumption rates, we excluded the possibility of nutrient depletion in the absence of YE and observed a distinct improvement on the net consumption rates of metabolites in the presence of YE. Furthermore, the increase on the contents of intracellular nucleotides illustrated an abundance of the nucleic acid precursors and energy charge for recombinant protein synthesis in the presence of YE. In conclusion, this study systematically elucidated YE enhanced cell mass and capacity, activated substrate and energy metabolism of cells in addition to a boost in product synthesis process. The findings provide valuable information for process optimization and cell engineering.